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nus brochure sives It. short desenpticc CIt ther~.~1Ds•

h191-voltllge d.18chars;e in a UquU. 'ib18~ (calle! th.e -electro­
a..

l1)Uraul1c e!te~ by the authoz) c=aat8 ('f! the~ tat....~~
,\

~ electric Pulse cU.g~ IllS p1'04aed _iifa_ 3..1q\I14, mr-ly h1P.

pftSiN1'eS mee 1n the nii;~0e4of the4!~. ~~.~

cea be wae4 ~1l'e17 fer pne\1al~••

Because Of the uoVeltJr Of the queot1C11 _ tile prospcICt8 .of _lUple

qplleo:t1OC1 or the lUUlts~. tJd8~ 18 or~ tor

.a brod Sl'O'41 cit workere 111 Uttenat ftea. at ~au.aa~baUl sa
tU ana or 1U PlQ81ca or elecutc~.... !Bu... at .
....J-.l:~'" ..

, rIi tla of hlp pnenr_ .. e1lla\k~.



or liquid, etc.

the DethoI1 o'llli::d7, ad. the nnlta ct' the~ta~, u _u u
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.~~ect·. 'lfd.c:I& 18 .. til tile 1rd~ -,r.1dU _.....
ccml1Ienibla G\CIIIl'to GIl 1l1li: 8CUft .. f4 acle:t1B1:a.......,. I11III tecblcllM



ct 1rle.eeurac1n 1n them, end v111 be grateful to h1a readers tar objective theoretical

crit1d.a. In C«1ClwJ1OD, the author rep:d.e it as h1a dut7 to expreIJ8 h1a 4eep
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Author
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ClJapter I

-s

-COIt.iDlkNble t.-tlort or PS.& 114~.

- - . tu . - - c..~

!he mebaD1cal action -ct •~ en obJects p1aa4 1'1MII' • ~ at~

1'18. 1. C1r=1t of • Nt \1P tar~ iJle~ at llqw.Ua.

1- 'AU vUhUqwd4, 2- apart .p.• CGDDectlClU of tile bQOttaa are aot .....
the c1iachaqe d~uit is iadle.ted " doe!t.W7 u••
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c Pte. 3. C1l'a1t or * ll8I1c ee\1 tor npro4*1ac tM

e1ac~emtct •• 1lIo 1III4lU-.l 8PVt ....l

1- 'ta* 111.U~ 2- __ e-ft w; 3- III41Ucal epuk && p. ~

c••ct1Cl8 or tIM Iatwtua en aot __).



thts circuit mde it ~dble to 1ua'eUe st11l1liO%'e ~ ~etll act1cm or tM

~. . ~t t>,.,$.
41&1chvge e.D4 to totayeu.m.te (at,\to tOO e:re).lm"St1<m or gas e:D!l w.por.

.
1iIdch 1s aot b7~ the 1~ of the 1Mp!D6 pp, nth tbo.~ 01- tIlII

b-1

Wort. ~'topriDclplee veu"<Ml1D eleetrie'~
_~·.c..••.·,- •..._·.,"·-·

. , .

~e palH8 via1IaI .. .. renl:' of a tiscbzp sa 'a~ cau18tdI of
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. .
in the feet "U1at, in the cleetrO:l;rd:eu'l1e ~!'rec~ .. t?:.e d.il~e;? ~ ::.ct have.

to the direction of the diBch8rge) mec!w&1cal utica of~ e,lp.,i1q dlsm:Rl of

.... . 1">·..A.ts-.t.-t~.· ..... . T ~~.. .
. e. h1dl-volt8&e ar.4 extremely ahart __ diac:h1!u'se em the aurr<lUDliD.i~ !'Je41_I"

!huB; iD tbe elec:~U11eettec\. there 18 110~l ectlClll as eae Clb,1eC:'t.

"
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forces.

electrOb1draulle pulse. 9111 be.

. .

the clcxser the preanree tan:e4 !Zl :tM Uqd4 fill 'be to tile pr...iDW sa tile apart

-n-



For wu=e, 11 a pwerM, 'but not ~al17~ pulse brea~ dow tiD Q..,.'

la;rer ~ Uqu14 or ·100 :. 150 maw!thOUt. prcac_ e.,~t ~rs1~c&l;:<"

At the __ ttmie, a lea~, but ~117 8hsped PQ.1.n eJecta uP to,

, ' ' ", .", \~'"""'
~O - 1510: 11qid.d. to a Jae18!a~,O't~ _ten 1II1til tbe MIl!IIe epark ~, GZ' e18e



1I1a:~ !tIIftt;n U. c1I'c\I1\ ceiac1UDce ..... tile a1a spark flIP wlU 80t

l}· .
~. i'W.b.~"' lla'YleU. ~.!8.~. (I1p Iftaa:e~.

!res. f':oca _UD.) Gm. ~9.
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. .)
.80114 boIil •

1) ~t.oH. lImlte1'et,(1iee h1a book~~' ,. p~,,;, ~1c1V III

8=1~ of tL~/,Gm, 1951), ihe dmUll or 41splaCEUllt ~. a UquSI. 18

wiutel7 leu __ ..~q prCJPOHl\ ftl_ of 1010 ~/ca2. 1IILUe tile
~;'~_\-..~ .

II? 33 tlCa& tia at ael1tu418.a area- 'tba the ~~"'IBI

wJ._ "r 10-10 - 10-12 Me.'

ea.e'lQl!lltq tbe~ ibU a Uqul4~ acqme Ule pzoperUee or a

aol14 boQ 1a the ........10 the 41Pdaerce aaae aft~ COl'l'ec:t.

~'4'UIMtI'\a "'10 !Uqtdia will bebaft as 80114 W1.. at ft&C't1GIl PR10U

.ell sr-ter ..1M.,.. -=t1aDI4 ftlUat1C1l tme•••• (aee n).

-lS-



c-~1d~~•.KaDy -.ter1als dil51ntesmte, Detela are eold-bardeDed

and the l1qu14 is sppe.rentl:! Il in the state fit 8 80114 elc:~ie ~=:-.

ariee, aDd the liquid 18 6ZU~~ 111 the state eta ve~7 e1aat1c 11<;t114~.

E- Ca:preil81o.u zone. 'J1e prE'8£ure decreases very npidly ~lth 1ueNu1D6

!'1s. z..~ or the eh'ape eM tl~ce o~ pressure Z~ about

the·~413~ 1D the. Wttalperl04L

1- elecU'c4-i 2- pnsave Z~.

Ha1a1a ce.zmot be p1acell m the 41811ltecratlOil SCM (B) at~ 1...~

!Ialt tibe QUk l.tIt&th. 81Ace • ~~Il to the _tal aria.. (1Ihon-e!J'aa1t!Jta fmaap

1M _tat).



't.~c:J."rcr\..o,\.A..,; .
For lnstance, in Q 8et..~ vith en __~ am en induction coll, vith.

"~
eapac1tar.ce C • 0.05 f'~r and'a 8I4r!t lUlsth 1n the 1~J.14 at 8 t'lD, t1:l:e ~w.r or

the d1s1:1tegre.t1O'A zone is equal to 2 - 3 :me . !ro.ble 1 ohcw the·~ or the

d1a1nte-~t1on.zcme when the ·pover ~.1a 8 l~ ~~ X-ft1~~~

-IT-



'!abl~ 1

Diameter of the
disintegration zoneJl~

1 30 0.2. 10 5
2 30 0.1 10 1
3 30 0.1 30 1
4 50 0.7 50 U
5 50 0.7 70 38
6 50 0.7 90 45
1 50 0.7 no 57
8 70 0.1 no (9
9 70 0.7 150 75

10. 70 n "? 170 8~-.:1
n 70 ,}.1 19'J 95
1:> 70 0.7 '10 1°5

J
eNea, 1t 18 possible to select circuit pare.meten 1NCh tllat the erw10n or tZut

Uac:barp,b~~~~ ., tte -. or ~ 41K1:L~ _ am 'be 88ft

-18-



1"ro!:. the l!ll1ght erosion at the pU\ces \there the branches of the cllsC'.ba:'se enter"

." '". ".-: .~::.. : "/., .
. . ' ;: ~.'





,'l-\'f-
ti~se ~1, d the l1quid~e~ to tb.e llmt oi'f'm b1 80R ~l1brit2,

ThE! &MY ~ w.,tXn" then~, coolon, the esnqewea, the sas-'

i~
vapor cOlld~'~§sclft't,= with th1& the atire C)"t!e is ccz\plete4.

~ .'

"'

!dtJl aud.,.~) laec:alsea IlDl'e eauec1Ul.e.



·
~'!Ms tl!lka pla.ee with~ ar ~ecm.c vclm:1ties. ~18 proteGe 1aee~



~ renJ:ts 111 more or leu intense cli81ntegrat1on at tIDe surface.
. .--

~ thi preMurea obt.UD.ed u proport1cmal to the paNX' ot the pulse m=1 ~e17
. ~

•.:r
r1"oporUQ:W. to its duration, M4 ~ depd.i:2g on the coefficient of volYiu ~woa

011 tqJ of oae smot.i:m' :1fI at.~ at & mlm~,'~ th1a U n;ffl~ 1'*
~ ., .
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A..~~ l!& HCGd apuk 09 with~ 3"0 _ in ~ter~ 'hem mta1lAl4

~~ ..~ ~t~~~t.hStW~tv7epazk saPi' of 20 _ 30 EI,

~.. . O~-~~
G!d e~m cf·~ to 2SO m.3 of 11qu14 to au ~@.hfds1lt of~a Utter ..

~.



· w"~~
eleetTdl7a.mullc effect it ws necessary to·cozmect a separate capacitance.~ ,

~~t .• . ..
t.b:e 41sc~ of tbe t"J!je I w!eh, thOUE'J1 pov",·'rtul, d:14 not pr~ an electro­

A

gepe and a es~d~e 'W.re 'USed. ~se d18eba:r5" were acco~ed b:T a wr:f ¥elk

~~ <C-...... i hc.
~ er.fKt, N:I4 a ~eti~ _sllsible elec:t:r~ul1ceffect.

S\i)l~tl:t1t"lu~~hl1~ea.tbS.t in a nomaf cil'cu1t the Sofi·~
:" < ;

'!h1a.. • ..... C(lC..f't_..... b7 tm ~r'....z:Ilmt 1n vMch 1Jep~ a bree1lloe

~ .Uo.,,"~\r...aN..S
1n~ 'b7 l:81=8 rnrc1rcu!t 8Zl4 e: ~I~e to .~~ It.



3) a lebcrat~ 1D£~U(lQ coll vita U • 30 tv aDd V • 5OO}f; .,

eparb 'QP to 220 - 250 - leas m -_•
.,2f-



.'
Ve also stW.1ed the e.t~1on~ the :P'Wze8 end~ redut:tion at~

.
11\ the S~, it~ ~blf.Jl':hed~t a~ Ct'-PtJ.Clt01:e m uP to 0.05 ~t

. .
~~~~U~ ~t tiM e:w1a~ of 'tbe~. 0: the I'pheru



~lhe~ va1.l3 r£ffe 1~ pcss1ble to obHne am. phot~ the.,.--,

~~l1ch mt!.e 1~ ~~l!ble 'to ~h\te ti:le~ ar the a.1r.l spart ~,~ ....

the _1:~ or thee~1 to place ths 11\~;po$1t4~1i~~<:'~

. .
81t'eUCll, 8blIcie botI& .. _ ..... tM~ plaal OIl It 1Ifll'e 1.1ftcll al

1iJiiI~.. Q1le or~ fit .. ta1:&t. a!ac:1Iaraee 1aI:Ipr ... l50 _

~ t-o...,,'"
aN14 be~ ca"q. 3 • CCIlllUtiCII *t u. .. ,t Z m be ''''RQIl1.---



the ~e dl tlw Uquid t?aTel.l8a up toSOO .·BIIlme•..

M1e2.

-'~~~'''~
~~~.,t

t) ~~d,',!~ .
~.,

5w~..t",~~~ ..
k~' .r-' S\..~
t~) (-)
\,L-""", v....~

l>~\l o~
, ~'-tJS:'U'"f\

""""- \a.r..'



1) Fig. rto.; 2) Voltage,· It;; 3) Cape.c1t.a.'1Cf! m.F; 4)~ 1e!l6""th, z:a; ,
5). A."'l'a.~.nt or elect;rcdes( 6) Sbl:Vins gaps; T) Dep.th of ~cn in rID; .
8) llo+..es; 9) Le.ft (+) me; 10) R4ht (-) ~; 11) Linear; 12)~ disebarge; "
1})' Dit~o; 11;) 'lVo disebL.~3 1n ae~rJ:e; 15} D!schuge slld1~ on the.~ i

lo)Slldin.s dis~; 17) nttt.o; 18;50 = in air, 50m a.lc.ms t:he surface, and· c

;0 m in 'W.ter; 19J 25 m in ater, 551:1 alcng the~..., end 25 lID :in vater
20) AecOl"dL-:g to ?!g. 8; 21) Ac~ to 1%. 9.

- 30 .. -



!"raa 1M",'"~~C!ZIIll\t1claJ.~l:iImI a~q~cal

~~S ~~~-\..
e18pe" ail • -... .ft fJl tile 1DU't"Hal5f are~ 1IlIlIIK m .. Q1r&l.



-32- •



abrace up to 3/4 at a circle, vh1ch~ to be psrt or a Sl>1ml.

v .
or 5.• 10 plDJ.e"v.!:0let ·~~e" ~ to 100 - 150 lim 1=.1 _ vp to 8 - 10 _ tMcL

.
~ at .• elllCCllll1~~ tbe ~;#tt..\.

-33-



!'1&- 1. s~ 418dmr_ t1'm~ pc!1t1~el~ of lID .

~h.:..~..\...&C'\to.$
... $* .~~ a path 1.e$th lit to 100 - 120 ..

'" -". \
e..!- ..

J ·
•
; l

:1- ~-=- -~: .
--""!'" ..



•
------........:~.....,. ~.

S~--:;;:;;._....:.- __..:::._.l·

.+\;;1 \::,

. P!s. 10.~ or~4f~~ 25 _iIl __•

.. S~_.~1. nr1ace. -'1'D1~aotIIe1' 25­

Jato ..__ to .........~.

~ 41atac:e betsLa tIIle eat at tIlle~ Sa ..__ s. )5­

SIl.~_UM.

-35-



<;..-'

two mm", "broc:aItf or pale4ri.olet color, eozmecterl U tlteSr bue. Depeml1D& ell

the 'VOltllSl, .thell' lqt,ha~ 50 - SO ..

ne..U. 1'1e ,tNa .... f4 tile ·41"''''. takIIIa place~ to

tile~ flit JSc. lO.

1Il all --.1" ._-...41-. atcSala sa wr1a.~. Ia .. of tile

_~4..~

a:;pe:rs.-a1:a, .. e1acttIoIea wue fit... vi. tenoU.te ca.~cc»;:tesw4~a e

-



pl'04ucd ld:thogt "='sms the tdMe.

"~~S· " .

l'~:. 12 ahen ~la at rnro!iec__~ with a leusth of 100., a

. . "

8~_ euh PQ18e etta oexGne41A a 41ft.., place tma u."ot1aca, P'

.!f.



•

tile tWJe atter 9 sUblEt·~ viti!. ~Unsof the tue aftc frfU7

~r.1.. .
11~; 5- leal bulCe _ JNlilto:re GIl tbe tQbe.1"1'OIl tbep~ 0:

. . .

tiea- or 1a w.Ua. .. sr-ilIIR nelUDa IDl1 tIae -.at or neU'.......



·car4bc8J~hol••1i71th~~ wh1c:h ftl'e al~~ 1a t!ae ...~ ­

tGIiIZta.•'JIit&'lUft.~•

•• .;~ .. prolw:el tJraaa~.... &1z' -. ~ __

'. hed-"~ .
at poarel GIl 1q» at~ of __}1IIdch t .. ! ., .\_..... ~t!l alta

. ~\.;c-.....
or .. :k:lD4~_,~c.vNllt ~!!It.. f'oIatlaa f6 • iJa4"" ae~ • ~, ~



c: ~~cw£er~em the tons ot a po1:tl DO 41s~ arose betfttil the electrode

o..t-
-.~ of the Talun at tbe current eal tJ» capadtence pemiuablem the~t.

SD~11 127~ of a emple 4ft1ce. ~ 4ft'1ce veu14 C<lU1R of ..~~. .

. "

~lUC~, It .. et!ItIibUe1!el tJat. """SDn1IJttDl tM JQld.Uft electlole



" .
the Uprea181~ 'timIJ. toI'llleCl. ~e atres or au 1mbblea~ hUdq~ tbe

betteD of the tat~'Rnck it, _ rOn upiU'l"•..
.. ·o.".~·.,·.".<·,-~.·..·•..•·· "

JIm 1111 a "'.le41achlrge at a,~ of eboat 200 • 300 _ ......& e1II'tace
. '.' ~ .'

or 1:IIe ~l'd4~ v,p to 10 • 15 1 'lit __ tlw CRlt..~':~ • ce1111tc at a helPt of
--~ . ~

2:""b
5.....,.,. • a1r ahock pmc1uce4~ BOUOIl UI1 Dueas ~III sa a



~3 u~,m1ch we calle4 the;'i.~e"~~ or~

'U:e act1o:IC~';~uUc 8hocD allp~~ plaee4 !Jl a n1WWt

-
"l' a t1sc:!mp 50 _1GQI1b1.~ VCR at ~ b sa __•~

50 - 60 b 111 a p1UW.tDe qlSJdc. • UII .... 120 - l-e. *tell ........

-'2.



·l-.e Iltilall~ act1Ga of .. am.ta~ Ibock IIlll colli; I [1 JIMda.



1

1"10. 13.r~~ or a 41sdlarp 011 a tUac (~ tIie .catace

til~ * e~ 8ft plaee4):

1-el~; 2- moe of ... cav1~t1cns~ 3- tHee.ct the -m~.,
Jpl~.,

;

' .
. ,"
•.1'.- - - .. _.. --.JJne. 1'-~ __••lea or.~ GIl a ti8c (GIl" avtue

a~ 1IUdl ..~ 8ft pl--):

a- T.1ft fr'CB.~. boW a_..ect1ca .:-~,.:_:.::"._-c;;;;.

1- pldUw e1.er:tzalei 2- '\nee of 1M am IIboet; 3- -..U... elec:aoiea
'- 1:3.. of tlIa ClnUaUca ....

i

-'\.



-

ns. 15. ~~~a1ou or a ~se = a ..dUe COB the

.~ or wh1eh bothe~ ue placel: e a-V1ft.:r- ebcft;. .. .. . '. - ...(,......... . .

1.. eleetro4n. 2- tnce ~ the DWl chock; 3- p1UU~: 4- tioace of ..

tile Cln'itat1cm sheet. .

•

I'lL 16.~c ettec1t or ...1D4irutcllarp (vltla 1Ile electrcIIM

p1aaIl pnUel to CIIlt .other) a- Y1ev traa &bow} be uaa leetl..

1~ eltdIoiMJ 2- U. or 'tile crou-nct1on or tbe a.tac. 3-~J

,- 1ace of c:aT1tatia~ 5- poIUt.,. elecVole.
~5-



a) ., .

s

1'16. 11. ~h1c e..1'fect of a 81D8le Ilhoek (v1th 'the electrcl4u

1D a 418place4~l poelUOD): a- 'i'1ft he~i b- crou-Beet1cm.

1- pcelt1ft elecUolle; 2· ll= or c:rou-eeet.1oc or tba tiec; 3- - So

p~41Gc; ~ ~t11'e el~; 6- Uaee of am.~t1cm~.

a) •

ne. 18.p~c eftW:t of a "'.... II1bock (wlth .. ua·' ,.Ut

pt11el1aalv to tile .-.Ace ~ 1M~ 41ac):

a- -dew ba abGI'e; b-~.,

1- fa1at trace crt act1G1l of.a Illoot !Jl * ten of a lM:NIJ 2- -.Uft
elect;role.3- u. of c:roea-eecUcll of t1ac. '-~ sa *1dl •

QPU' ~CMI1UW) e1ecUob .. t:ct,",. 5- pluW._; ~ 'trice of.

cultatlCJD. 11loct.. -'6-



ris. 19. P".LU~e mpr.81on or the Bet10D of a~ ebDck ..

1mJ14e a q1...i1'l4er:

1-e~i 2- plutlleaeq~; 3-~~lJ Ii- etn1tatiou
.

eeovity - me. ct tbe aet1= of ·the =1n Rock.

1- pmUft eled.T_. 2- CliII'URII'8\ or t1ae cnltat1all~ 3- ..tift

electra1e; '- pluUl_. 5- ccual.cbMme1. -6- -.n' ortilecft1V.



cav1:tat!o:t1 shock a! ~e carlty•

the cavitnticn pb.enczeM.acc~ them, 'With 12:le electrodes am the pla8tUee

tile p~!4 1n wry ~~~ClU.

. ;.~. . . .
CI:lle cue c1escr1be4 bel09,. electrCll1e8 ve.re placed em the ftrfaee of tbe l>lut1leu.

. J\



~m::.eDI~ of su and vnpc:r fon:ation are obaen'!4. 1be~~ tmt tJJese. .

.. It l:e:Q be a~03ed that tJ1e d1sm~t1Of1 zou (the B ~) hu a~_~

at..i_, c105e to the Il.lape ~tQiJ of the cartues £1ftft m t.1le Pkr4.~.

. .

tbe e;reatlletem1D1uc factor ta12ler tba the aboc:k aft. !!d.e hol4a~ the



Conditions of ?l2stiv:aphie 2xper....:nent

.,
. r

Itt

~

.. ~!oth shocks are clearly manifested; no
\ iP:r(\dCQln~ of activity at either electrode.

....'I ,

, ' "f

....: ... a: •• "- ~ cavitation sbeck is weakened. since
~.• 300 11m hyer of vater Is insufficient
f~ its dtV'el~nt. Stronger activity

... .~ ~.. It· n _.:""1. at the negative electrode.

- ~'. '.. • - - ~.~ active cavitation at the positive
.: -.. f\1 :at U 11 :1*, electrode. '.. -:- r-~ active c~itadoa at the negative
... .. -.: _ I! - Il .» t electrode•. ; ~

~_~ ":' ~_-..!-...J;~ upper. poslt!~electrocJe i. l~cUned
I't t. fJ.1 tl 10 ~ ,~u an angle of 30 in the direction 3h~

. - \.:.by the anew On the plastUene. This haa.' , ',! I t f ftillted in a larp activity of eavitatim
r. "u ». Il .... _ • t to this directlcca.
..!-J .

-'. -~.. " .-~,.'. f~ln:e cavity ta udetl)" 8)'1S1etrte vitia
j. Q. ~! • !. 10 I'" I-n, Napect to the eleetro4q ad the apuk•.._~- ... _' ... --'~'I\-"L:e~~ :e-==:y .,..tr1e with

. De ftttn cyUadn "s eoepnased OIl 411aI... 1he nptute of tbe UYltatiClll .
. sUd iMide the caYltJ 1a elearly .....

l)na. No.1; 2} Voltage 1:1 b.; 3) Capac1~ in &Fi -.) Spark leIth _;

5) spark g&pa; 6> J.eft (+) _; 1)~ (;) aza; 8) cIepth or sulmeraim in JIll.
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U) __ tM etrcu1t 1& ~e4~ tbe ~1Da~k I!PP:I ed, JD~,

\>~', ,"' " ,
112. ti'.Il.-'tf tl&e ...t1Teelec~1 the l.eab are~ 1B91;D.1tlomt.

,t '



Chapter m

.tet.taar cb18e1a ..ith a Q8I'k lQltll or 8 - 10 _. ... cb1n1a p1elu4 ab1u1w

-'3 -



at 200.).

-peed.

ne. 21. A ddnl ~ a 1aDt ~ C(lU&U_)at .. lMtsJJ!!ifD& or .
~.' OIl tbe bottaa, qa:r1al ca be ... at 'tbe .Dla or

o.e elet'trcllte.

(ao~~ ....uot~.

-5\-



o °

fILe b11~.. 1M tabe .. °holes GO that PIt _ ~ f'«lBlIllI4 b7 dtem CIIlID CIIiIIU'8'lt-

° -:J~
llbs ftlta&e pulaee I&l'8 1:_ to * la1t aDlttle electrollt. 411['1"11 J a:dH



the rock on which the bit 18 placed.

1D8~t;,1QJ4be~ m 1ibe bole. 1be -ua or "the Jiol_ wue~~,
,. . .



•

\.,
1.9.11:0 'the 'boq or the lxmt; It-c~ led tar tbe bit at the b(l!f8; 5-~

1!J. the b11; far the~ or~; 6- bit; 7- teeth Or the back em of
\,~~

the bit; a.. em oft the~el~,~ a r1£J1t ~i 11- catnl

1"Ota~el~ (+).

. . ~

~_ piece efteDla~ mto tile ~t1GIlaeM, at.Dce the texto!1te .

-Sl-



·
3-~ 1n the bit ~~ the ~£.mce or gues; ,..~ of bit.



Fia. 2' V1ft or tba bore .. 1t; .tarts bcd.Bc. "'tIa tile ¥t.

418~0I1l"""

-59-



~ble ,. S11'e8 data oa the~ end theoretical~ ratu of 4Utemt
. .

. .

~e1E~ of ;00- 1000 C28 em be easily Ob~, It. em be~_ tmt the

41'11] tas zate of hclee 1!l reeD' az:t4 .muar &te1"1e1a cau 'be eoml4erabl)" 1nc1'eUerl.. .

M:.
:ItO

ns. 26 ..·'tne4.



Table 4

D.:t'1ll1ng retes of the electroh,ydraulle bore 1:.1 var10us materials and reeks

2 I J,---..­
..... '-·6 "'!

e:- ... - .....,.1 ••
•• ••

4 '

.......-.........

••
",T~UlI .... ~

I. -u' .
-',. ~.,...- "1

..... ' , .
j

11 IU I. ..11.............. :s ' ..

!.-

- . -~'-f'- '1

• .... I. • .. 12~t.m16 .. ' _!
.•• __ • ..' _." .•_.• :1 1 --,

~ ..u .. 1ft 1') I I ;__,.' :O~....._._...!.._~-'-. 7!e j"

,.. . -.;t. to so ~;·~U. ' , » :.o.
- ;'YQ2 r-;. r'ta ,--~ .. 'r ~ 1-;;;-
_ .._' . J.?_'l __.....,;--.. " . " .

_, ! lU j Ie t 0l'h6 r~~I • It.
, ·.t wua ~&8IilIl\-- --'" - ,~.......-. --_.:.-.- .;.

" 2S ! u I .. !IO-f a::,.a:- .~~ "" :..----... -._:-..........- "i&-----------I
i ., "I ..I .. 1.:'1!-~.~:I s- I••
~. :!t-~'llp:::e..._ .....-~,

~)v4)),teae X"f'; 2) Qp,pac:1tence 1llt;3)Sptzk 8Q8; ~)Roclt or V.ater1al;

5)iolLte ~ DamstOll.1D m/D1D. at a~ (..,8 uel 9); 6) 1.e1't (+) JIll;

7) 1:ight (-) 1lIl; 8) 2 cps (up); J) 100 epa (eaIlp); 10) Industr1al rubber;
ll) D!ebue; 12} "bite 1lU'ble; 13) N1nor glua; l~) Fused quartz;

15}~ c1rcle; 16)~...tselq sIIale; 17~ 'Cubr!an~;
, .

·18)~ eoU.; ·19) !he beN a1Db into~ or rubber;

CO} "!he 'bor1Dg rate Can be 1nereued lll1~~ ve1sht of the ben.

-&1-



am 1:1u! neerest tooth of the bit.

t

\

'If

.
lis.. 26. D1~ 0: ODed! the bore no!e18 tor~rmg~h-olee

V1th a ee:rtn.l core.

l ..··,tctoli~ ww.ator; 2- canv into~'.~~; ~. Qattet or
the d=t taz th9 fl~ G.D4vork!:lg~J 1a-·.t~~ tbt Uqta14;

. .
5- 1Qd.a of the mteftml rcMtms electro4e .quder; 6-. evneat 1eIil to .,.

ce1:::e.l~; 7- pJ.",'Ce SiWP~ tbe~ 8- Ctifteat led,"·to thAt bit

.t4 1he bare,; 9-cpeElJnp In the bit- tar the Ulf4pnce of~i 10- 'teeUl
. . s~ .

or 1. 141; -. piece; ·n- prot~ at tbe 1.GIV~~ of ..

iD;teaal rota;tiDs.~ qlJDlel'; 12- b1t or • borei



For a cuttiDg vidth of 50 - 80 ., no voltages greater tban 50 !tv are required far

tUle4 'I'1th __•



IlItde to a ~th of. 8 • 10 _ .. e:tter 11Mch the. 418ca apUt Ott &1ees the cuta.

" At."]__~ (~ to 300~ the~ bi"OD.m wo.bcrare c:arglettas "

of wa QlMt of -mt:1asw
•





. .

:F1s. 28~' 'flo aDl_ crt~ mdaiCQj_c&:-~1WllZ't:I·r04 •.

. (5be 11IPP8l' part or tAw! ~.~ 8PU_ a1ale _ 1»=181_" !au

oe-.X.....).

~La ~GIl pr«14t11 • lula rar ..... qpl1caUca of Use elIic:tro­

JL



.. ' .

zll.29•. Device ~c::~~ atcis1Dg 11_.

1-e~~iMl; 2- ~1ie~; 30 elJ=p1nS~; Ji;.~;

5- CfYiJ.'3 at the Mrtee; 6...~ pipe: 7-~~ miti 8-~l-tuel
. '.

. ..... c..od{
a~; 9-~l tor the~; 10- W1ear the :tmmel; 11.. stop ~;

. .

Cll __ of tiM c:rUDler. a ........UD& p!ptutll a 10.. ...'." aCftft4 CJIl.

e8r-



~l ott tbe bGtIl-tllmpedb~ aD! t0euM4 em to the «14 qz thee~
. .

~ pan of ... atcId.ur JIiIIIll .. tom art (til. 30). rrc. co=pubUcu, 1tda~
-_.... , -



'.

U08e 1D ,& Y'Ol\lZle or JI01'e thIm 1000 ca3 8Dl fbato .. ad;aal. cl1ec:barp ··took place
. ..



1he device began to o:vemte stably.

41aeter u.~ iIIe ben or the CCID8 iecr......·1/2~ ...~ -lot... or l1qaS4

~ SJl a palae 1lo.2 - , ~~

F:l&. 31. .leba of atca!_ 11~~ 1'l'CIIl opni"9 mtbe Ipou\

ot .....wr.



_.
~ «~..J:lent8 described ebcwe wre cond:ucte11f1th a voltage of about 30 kYI

_ probdDs palaee sa 1M prJ8:r7 d.rcul~ &Ill 1'7asa~ ~ 1Jl a

~\&r

"""""U7 dftld.t b7'" of • artiMz7 t· . t ..-;.. ca obtata.Ul1 eIll'Dil

....e:aut 11. h1fIl1u_~~ ret\dftIl tar feeUD£ II1II1 .tamlfnc the h.e1..
;;-:.:-_-........:.~:-:.;._._--._ ....;.: ~.L

~ler!lli Ual..t tile paler wUl be~ tar~ a·tft UCCIDI1a ·wt of each atIratA~,

-n-



at opernt1on ot the engine.

electrohydraul1c pump" (FiS_ 32)_

-w. 41.-. ar1ses at tho th1rc1 or toarth .lJPUk PPK."-h.r""'-~~.ta.
. :-' .

, I . .. ..
I ',' '" .

\

••

nc.32. Die£!'Sof a pou1b1.e t:Jpe of ~1l''''''''.

1·· au,pp~ of Uqu14 t1otr1lt6 .- paTttn ·2. 1In1aweJ 3- e1KUolt8,

'-worklDi caTtty of tbe P'IIPJ." nce-r':_:\6- _11-41 Dr..._ tClII'
.A~r . '\

.e.rpa.ce ot tbe ~.

/,f" •

,.. 1MICSA to 1IcM tclIuta .. of tM ... fit

..-~

.. "the prualft of Vat 1"', ••~ .Ie 18 _ ..

-12-





,

~iAL\~
A1lWa:t1C1l. con with a 7 it~... rOQld. to 'be III08t n11abla t.- . .



" \

"

._~.. - ..

1--.~; 2- textol1te plate.

~, 111 __ to a 4cptb of -laoo-••

, .-

zoea1IllUtsaU7 cleared baa the c:loth. 1!le t.IIInoUtle cUd. aot 4Ja2Jliqrate ill th1a



process.

~El letters at the 1Mcr1pt1on vere B4e 1n thefolloums fuhiCl1. • two

eleeu-04Cl8 WC'e a4Juzite4 to tAft requ1red~,,"lw.t_wre held !I 'there until

. .
III ...~ tbe1'iB1 G':q)loa1o:a of th1u metal~ werep~ fa



Us1llg a siDple de1'ice vith the 10-15.. s.ppare.twJ , Vt" conducted experiments

Oil the iid:11 production at holes with a l31!!all diameter in soW materials: electro-

. -11-



Chapter IV

ntCS:i?ECmE tEE c:e mE EIBC'l'ROIm>PAt1L1C EFFECT

l~ts em tile prcd=Ucm at d1l1charges 1D.I14e p18tc:L 4ev1ces t1llell

nth a liquid reveala Ii~~lllDi farce pr04uced em the pistca 1:17 tbe

!lWI~ it poutble to speU at the pcsdb1Uty ~ vsiDs tbeel~

ef'tect ~ the cODStnct1011 or ,-lel ccmpaCtt~ ha=!ere for coY. tr.1aelIlt of

.tal8.
0.:1 the same. pr1nc:1plel ·It.18 pce81ble to build IB1l perevsalOA 4ev1cea e:ar:l .

rota~1 PeratuiCll 4n1cee ~ dJ,sM1a.. atu;le.. c:I'W bu1I.. lhOft18.. am perforatJan.

Iu tile .s. at *- 1IIIItr........ it 18 .D1CeaU7 to taD 1JltO aCcmmt tbe

IIIIIe4 tCIII~ ~JII the Ja1P-"f01tace Plrt at tbe c1ft:u1t 1uKe tbe8e imlii&iillU ....

tor ..~ ... 1JlItzwwta 1dtll a low-ftlt8p palM f:fInId.

A 41tt&'l'a at a tCJriblC b r 18 IIbcNIl 1. Pia. 35.

!lie IIpace abcrre· tbe p1a1al • tJd.a ac:b1ae baa a tIee oatlet '11lto tile atnospb..

~ a ..._1 aD1 tht~ a ta1Ik flU.. with UtQ1t.. .. -U 8lScgR ot .. _



·s;ree,ter than 2000 ~1:m 81"OIe w~ a wlllle of about 1500~ I ~t em be unD14

u.t 'the total pr.~e ezerte4 CD a p1stcD with • ~ ot 100 .21J1U m-.

8114 ottler~ b1 prec1a1.~ fA ... ~CJr'S1ZI6ll'''.... l18~el

1rcD. the --.l tn- of t01'£SJl~ "-.D....u • ...Le- s.
~



,

~
f'

. '","

• J

"
' .

. J!c~,~ aeale 1D.* .rona fit T e,aUetD are requ1rec1. til all.

C'QP c1eI1_, wbether the 4es16A pftll .".,01' ... otbtr, nch .. a~__

it~a tbat 1t V1U be pon1'ble to co2A Ja:dal tbe BW'tace at 1Iltemal cantles,

-8:J-



vhic1'1 is i;lpossible to do by other metJwds.

cenwrtll •.

na. 3&. Jr 1'heoreUca1 4!.a&na or a c1ft1ce hi" col4 hardell1Da 1'OUDI1. cb.1eCta.

1- elect1'oc1ee: 2- 1uulaton: 3- hold. with a tOC81D& amce. Ja- C1BUlat1Da

8phfte (caT1\7 t1lle4 with l1qu14); 5- obJect UDllerso1D8 cold bai'bldDS• ., .



••

A diagram or a device tor cold hardenins 1ntemal cavities, S'.lch e.s the nlls

c£ an eng:bw cylinder , 18 Bl:Il show in Fig. 37. To el:bW:late hamful "tresses

,.
series, tml used. ~ae breaMow practically ri-""U!tsneovB17•

.[,..., _........./~-
I :.

"

:..: ~il&-_ r'1---L-._. _

JeNnDlI, 1Jl1mu.l .. a1ie1'Dal n:taceI, ball bear:IDg n.ces~WI1laU8, tile ta'Y1~

of -SSM qUDIl,eft, lMIlch suHn, IUlIll other i&l'ta t1_dW:H, 'becicbea, UIl ....."t_.



n textol1t.e blncle, it represents in effect 8 ~ "dlV1ded" Va:k1nc epark gap. A

~ithout los1.'\S ita stren....~ of action, it 1. more loeal1:ed :l%1 a nanov strip 1D a

1 aDIl i-' electra4es. 2- taaulaUDg platetl (wxtol1teh 3- 1ute1Wld1a.te elecUoclee

lD8~!4 :1D. t.be mnl,aw. 5- aerie. epark p,pa.



the sav.

. .
pile tor.• elcctroo.ea. For the vcr~ J:.\ed1~, loeal &rOUDl aDd U1'l.llergrOlmfl "A'ter

f'r<D be1alr (at c:oune va1er the COD11"t1ca that the lIOn 18 alltt1d.etq eaturatel

.a-



vii;4 vater).

<.\.- .'. ~

of '* 11qu1d. li'heu the action ot the pulse· el~1c field =4~t Cil _ .1.1q'G1C1 ..

............
18 "Wq .mon, the~ chnngea o~1D.11~ t:re _ e1ectl'1c fte14

--~ '.

aD! CUl"leart .. ihe renlt1q cbaDP8 111~ electr1c IItiB ~T.l'7~

_1IJ8.



If large (3 - 5 mrn) metal fillngs, coated with srease, are alloved to neat

3 - 5 ties turther. Apparently, the discl:mrgM do not pass t~· the metal

an exploll1on.

eff~·1n ~18 a4 cata~, as ,..U .. m p:rc4W:iDS w.zi.o8 rv~~.s.
. . " .

OIl.



· propertiel!i of their surface layerS. ~ is show by the form in nature of the '

discharges:, lI'hicil a.lways depend.°~e ccmposit1on of the l1quid far gi".,en conditions
, ~

of the c11'cu1t.




